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ABSTRACT

Tvo new species and o new genus of frge mnssels from off

northern New Zealand are desenbed. Bathpmodiolus tangaroa
new species from seeps opresimably metlhane-rich) ofl Cape
Tornacain and Cape Kiduappers at 9201205 . and Gigan-
tidas gladins vew genus and new species from active snbue
rine voleanoes on the sonthern Kermadee Ridee at 216-735
. Gigantidas glacdin s anatomically closer to the snall, woud-
associated species of Tdas Jelfrevs, 1876, than o anv of the
large: nssels currenth known: frone Indrothenmal vents or
secps. V polvchaete of the genus Brane hipobpoc Pettibone,

1954 was found within the mantle cnvity of even specimen of

Givantidas ¢ladiuy

INTRODUCTION

Following the discoveny ol a nmmber ol species of Targe
mnssels assaciated with see ps and Indrothernmal vents
fromt the castern Pacifie, Japan. Fiji. the Caribbean, the
Coudl ol Mexico, and the Mid-Alantic Ridee  Kenk and
Wilson, 19853; Casel et al.. 1994, Iashimoto and Okn-
tani. 199-8 and references therein)examples ol a related
species were obtained by commercial fishing at twa sites
off the cast coast ol the North Island of New Zealand
Lewis and Narshall. 19960 1 Fignre 150 This mnssel.
here referred to as the genus Batlupmodiolus Kenk and
Wilson, 1953, accurs on slope ridges landward ol the
aceretionany prism ol the convergent Pacilic- Anstralizm
plate.

A second. mach farger species was obtained subse-
quently by dredaing (hnmtr survevs of active submarine

voleanoes present along th( conthern Kennadee \re oll

northeastern North shad o Parson aned Wright., 1996:
Wright, 1994, 1997 de Roude et al.. 2001 and reler-
ences thevein! by the National Institute of Water and
Atmospheric Rescareh, Wellington  Figure 121
Institntional abbreviations nused in the test are:
MNHN. Muosémn National d'Histoire: Naturelle, Paris:
NMNZ Musenn of New Zealand Te Papa Tongarew

Wellington; NIWAL National 1nstitute of Water and At-
mospherie Researeh, Wellington.

SYSTENATICS

Superlanilv Mutiloidea Rufinesque. 1515
Family Mytilidae Rafine e, 1515
Getns l)fll/l;/lfu:r/lu/us Kenk and Wilson. 19853

Bathipmiodiolins Kenk and Wilson, 1985: 255, Type species th
original designation): Batlojuaodiolns thermophilis: Kenk
and Wilson, 19853: Recent. Calapagos Rift.

Batlpuodiolus tancaron new species

Figures 113, 15-15, Table |

afl. Batloymodiols sp.—tewis wnd Marshalll 1996: 1830 156,
fia, 4. 187

Bathyymodiolus sp.—Cosel and Olu 1995: 635,

Batlymodiolus sp. 11 —Cosel. 20020 table

Deseription:  Shell large. np to almost 200 min long,
elongate, somewhat adulilorm. rather thick and solid. ex-
ternally with well-developed, irregular groseth lines: dull-

whitish hencath periostracun: internallv nacreons-ion.
Beaks subternninal. at abont one-seventh total shell
lengtl in adults: wmbones veny hroad. attened. Tleight
o 1(]11‘1]]\ inereasing poste oy, nrkedls enmved dorso-
ventrallv, wost inllated at ahont mid-e n(fth cquivalve.

lee ]I”t]ll]l( ight ratio 2.3-3.2. Few specimens somewhat
twisted. Anterior part short, vather warrow. protruding
nose-like anteriorlve anterior imargin narrowly but exenly
ronmmded: ventral margin marke dly comeas e over anterior
halll Posterior margin evenls romded ventrally, com ey
dorsallv: postero- dorsal angulation well-defined. round-

ed. sittated above posterior adductor sear close to pos-
terior marging Prodissaconelt vuknown. Periostracinm
thick. hard. dark brown, siooth, gossy to somewhat
dull. mo periostracal hairs (hyssal (ll(]P]dt(\ ol other
specimens seattered over v alv s, Thnee tadults tooth-
less, anterior hinge margin weakly lnutmdmﬂ ventrally,
Ligiinent np]slh(»(l('h(. ven .stmng. evtending over
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Vigures 1=5. Buthymodiolins tancaroa nes speaies Holotvpe: Madden Basie shiell Tength 199.6 nina NAMNZA 155254 1,2,

Fateror and mteror of neht valve 30 6 Intenor and extenor of leltvalve 3. Dorsal view
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S Extertor and intenor of nght valves S, 90 Paratvpe 30 Cape Kidnappers shell Tenathe 1675 nnn, NNINZ AL TITS903 0 Lateral
and obligue veutral view of mterior ol right valves wath mnsele sears aned pathad Tine highlighted.

Figures 6=9. Bathiypodiolus tangaron new species. 6,7, Paratspe S Madden Basin shell Tenath 1105 o NNINZ ALTSS227
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Figures 10-11 - Bathypmodiolus tanzaroa wew speaes and Gigantidas” gladus new species. hall selicnatic drawmgs. 10, 11, Batluy-
modwolies tanzaroa paratvpe 3. ol) Cape Kidnappers shell Tengtl 1675 e NNINZ ALTITS90 30 100 Sketehes of loot-hyssns retractor
comples m et Tateral 10 and dorsal T view anel its sttation i the shell 12, Batlupmodiolus tanzaroa. pavatype 3. oll' Cape Kidnappers
shell Tenath TOT S e NMENVIN S hterior of vght valve, showing wsele sears and pallial Tine U3, Batlapmocdiolus tangaroa. paratvpe 1,

Madden Basin shell Tenath 1779 i, NNINZAL 135227 S Dorsalh opened stoniach seale bar 3 e Ve Gigantidas sladins,
paratype 30 Rirble N shell Tenath 2713 e NNINZ N 1349553 Dorsally opened stomach seale bar = 3 w1 big, heginning ol

mtestinal grooves dd. digestine diverticnla dinct centrance 1 mtestinal groove: Ip. lett ponch oe, esopligs
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Figures 15-17.  Bathymodiolus tangaroa new species. 13, 16, Paratype 3. Cape Kidnappers oshell lengtli 1675 nim. NMNZ

MLHITSYH03

15. Ventral view of anterior end. showig thin. transverse part of imner nuntle fold. and ventralh grooved foot 16,

Ventral view ol posterior end. showing valvnlar siphonal membrane rarrow) without median papilla 17, Paratype 6.( sape Kudnappers
sshiell Tength 160 mni NNINZ M ITS90 61 Ventral view of anterior end. showing labial palps tarrows 1.

about five-sixths of postero-dorsal margin in ront of pos-
tero-dorsal comer. and ending abrapth posteriorly: lig-
ament plate weakhy to \tmnﬂl_\ conves. Sublicame nLL]
shiell ridae well dev e Joped. in sonie specimens divided
nto a se mml.m ridee that extends Trom under mibo
for abont a third ol ligament length: priman ridge ex-
tending posteriorly behind nmho, hetween licaunent and
secondan ridge. and hecoming obsolete shortly before
posterior end of ligament tvisible onlv Trom ve ntral per-
spective’. Adductor scars well define J. Anterior addue-
tor scar short. sitnated Jn\t in Iront of mnbo. Pasterior
adductor scar rather Lurge, more or less ronnded, nnited
with 1most pmttnm sear of p()st(’n(n ])((](ll and Dyvssus
retractor muscle complex: anterior scar of this unnp]( N
well separated. very Jong and itself divided into isolated

impressions, exte n(]m” posteriorly from vunder iniddle of

ligmment. Anterior byssus retractor mscle sear sitnated
(]( ep nnder beak on nterior part of mnhonal cavity (vis-
ible only from ventral perspective ). Pallial line curving
parallel to ventral margin.

Anatomy:  Ctenidia long, narrow, ahont 75 ol shell
lenath 125 mm tong and 13 1 wide in 167 1 spece-
imen . onter and inner demibranchis of equal lenatly, fil-
aments: broad and - fleshy, food-grome not - detected
tprobably hecanse of poor ﬁ\(m(m' Aseending Lanellae
of onter demibranch anteriorly fused to mantle Tor a
very short distance. those of immer demibraneh fused to
visceral mass. No nscular lonaitudinal videes onmantle
and visceral mass where dorsal edees of the ascending
lanellae attach. nov conmection bars hetween free edaes
and all axes. Tuuer mantle folds separate along entire
ventral margin length Trom anterior adductor to poste-
rior wargin: edges shightly frilled over most ol lengath,

more nndulate along posterior 30-30 mm: terminating
anteriorh over anterior adductor, folded hack directly
onto nmsd(' and contimung over it as a thin. delicate,
inconspicuous membrane. Vahmlar siphonal membrane
short and thin. without median papilla. Foot-byssus re-
tractor mnscle complex moderately elongate: anterior re-
tractor rather short, very broad. mserted in anterior part
ol long wnibonal cavity. most anterior point under beaks
arval shiell). Posterior bvssus retractor comprising sev-
eral diverging innscle bundles with common base at hase
of Invssns: anterior part conprising 3 bundles attached
to very long scar at about middle of valves, at abont a
richt angle Guost anterior humdle) and abont SO and 60°
to longitndinal shell avis (second and third bundle: pos-
terior part consisting of -[-5 hundles passing towards 2
attachment points. most posterior bandle just before
posterior adductor. Posterior foot retractor long and
thin, arising [rom anterior side of base ol Toot heliind
base of anterior retractor muoscles, passing parallel to
longitudinal shell s towards anterior himdle ol pos-
terior Inssas retractor. then bhent dorsallv to attachiment
point. where close v appressed to anterior hundle of pos-
terior byssus retractor Foot relatively simalle 35 i long
Dvssal orifice inelnded i in a specimen of 167 mnn she I
le: n(rth Two pairs of Tabial palps present. anterior pair
rel: ltl\t]\ smadle posterior pair tong and narrowly trian-
aular \l(\])((tl\( T i and 12413 mim long ina 160
i specitien). Intestinal tract narrow. Stomach situated

just behind middle of wntevior hall of shell Tenath, sim-

ple. thin-walled, anterior chamber ill-defined. posterior
chamber longer. Divertienlar entrances 13, 7 inanterior
chamber. and 6 in- posterior chamber. Depression on
posterior left side corresponds to lelt ponch. Midant
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Fignre 18,0 Bathvietrie chart of castern central North tsland showing locaditios for Batlapnadiols tangaroa new species Tsobaths

At 1000 m mtenals. seatloor shallow er than 1000 1 shaded. Base m ap conrtess N cadapted

ronuing posteriorly straight and mediallv from the stow-
ach. under ventricle and entering ventricle jnst i lront
of ostia. withont any loop or enmver hehind heart, intes-
tine passing over posterior adductor and ventrally onits

Table 1. Batlnpmodiolis tancaron new species. Shell mea-
saretnents  mm? aned proportions. Paratspes 3.5 and 6 Irom
oll Cape Kidnappers, others [rom type locality

Feneth

tength Hlewht Tomdity haglt Specimen

199.6 T 612 264 Holotype NMNZ
1779 586 506 303 Paratvpe T AMNTIN
1710 350 52.5 2495 Paratvpe 2 NNIN7Z
1678 5206 536 319 Paratype 3 NAINY
1620 (20 190 26] Pinatype £ NNINZ
1613 636 507 250 Paratype 5 NN
160.0 h 520 283 Paratype 6 NAMNY,
1185 g 155 2 Th Paratspe 7 NNINZ
11053 11 T 2 6 Paratype S NNINZ
t0.3.0 15 267 Paratspe 9 NNINZ
101.7 103 5.5 251 Caratyvpe 10 NNNZ

posterior sides s at mid-diqaneter of posterior addne-
tor. Heart rather broad, situated in the postertor hall ol
shell Tength. anterior extremity of ventriele at mid-shell
mantle e neth. Anricles long. fused posteriorly just in
[ront ol the posterior addnetor, and stre l(llmg out for-
ward in narrow lobes 1o the anterior bundle of the pos-
terior retractor

Type Material: Holotvpe pair NAINZ NLT5S284,
and S paratypes <6 pairs NNINZ NTI5S2270 1 pair NIWA
P29 1 pair MINTHIND: from tpe locality, alive, 26 Ma
2000, 1V T Vinsa isemi-pelagie “orange mnuh\ h
traw! th, ll accidentally envaged botiom !, proesented by .
Donker. Paratypes: Sonth Ritchic Bank, SE ol ¢ ape Kid-
nappers. North Iskind New Zealand. 1070057 S,
179 16,07 F alive, 1170 m, 19940 19V San Maneanae
ssemi-pelagic “orange ronghy ™ traw] that accidentally en-
gaged hotton !, legs N Friar (paratypes 3 and 6, pairs,
NAINZ N TITSHO: paratype 5. pair, MINTIN G

Type Locality (Figure 18): Sonth side of Madden
Basin, of 1 Cape Tirnagain. castern coast ol North 1sland.
New Zealand, 10 26497 SO 176 385137 15, 9201205 .
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Distribution (Figure 18k Off sontheastern Novth Is-
Lind. New Zealnd. Tiving at 920 1205 .

Biotope:  On lard bottom on the \I()l)v l'i(lg('.\ lan-
ward ol the aceretionan prisin ol the converaent Pacilie-
\ustralinn plate. swhere phunes of soae-reflective water,
presunably rich in hvdrocarbons, rise from the seabed
Tor details, see Lewis and Marshall, 19960 () jgure 1S
We presiume that the mnssels Tive at these canission sites
and are nourished by methane-wetabolizing symibiotic
hacteria concentrated in their enls waed ”l”\ CChiledress
et al., 1956, Fisher et al., 19857 llllllll(ll“i', 1991 Rio et
al, 1992 i references thercing

Etymology:  Nued after the Naori sea cod Tangaron.

Remarks:  Batlujmodiolus tancaroa is stronaly el
acterized by its niarked curved shell and distinetis ey
clongate-cuneiforin outline: no other species his this
shape. Bathipodioles heckerae Gustalson et al.. 1998,
from the Gulf of Mexico. is of similar size range hut
more slender and less caonved. with thinner-walled vy es.
Bathymodiolus boowerang Cosel and Ol 1995, fron
the Barbados  Aceretionany Prismn, is thinnerawalled,
more clongate, and considerahly lurger. Butlnpuodiolus
brevior Cosel et al. 1991 (Lan Basin and North 1
Basinl. B putcoserpentis Cosel et al, 199 1M id-Ahantic
Ridge), and B mavisindicus 1ashimoto. 2001 (Rodri-
auez Triple: Junction), are shorter and stonter than B,
tancaroa, with a anarkedlv broader anterior margin.
Bathymodiolns childressi Gnstadson et al., 1998, from
the Gulf of Nvico has the comeiforin sh: ape ol B tan-
cavoa. but is much shorter with almost terminal umibo-
nes.

Bathymodiolus tangaroa dilfers front Batlymodiolus
species for which anatomy is known in that the inner
mantle (old is el thinner. more delicate, and less con-
spicnions where it extends transversallv over the anterior
adductor. Bathymodiolus tangaroa dilters further from
d” species ather e the gronp comprising B, clildvessi,

B. platifrons 1ashimoto and Okutani, 1994 B manri-
[(/lli('ll\‘ Cosel, 2002 and an vndeseribed species from
Barbados tenrrentlv mder studv by Roa oy its il
ti-bhundle foot- h\\\u\ retractor umlpl( v The posterior
retractor e B tangaron, hioweser, is meh Toneee than
the anterior one. rather than viec versa as in B clildressi
(see Gustalson ot al, 1995 770 lie. 13 wnd the nade-
seribed species Tromn Barbados reondition mihnown in 3
platifrons and B manvitaicns ).
tiure of B childressic the vindeseribed Barhados species,

vnother common lea-

and B tangaroa is the Tack of a papillacine the middle of

the posterior of the valvular siphonal wenibrane: Ths
B. tangaroa camol he assivned to any of the lonr infor-
mal \nlwn)npx of I)r/l/u/mm/m/us delined v Cosel
12002), specifically the B, Ilunuu})/u/u\ Group fone spe-
cies) the B beevior gronp (five species) the B heckerae
aronp Uwo species) and the B, childvessi aronp Hone
species)

Of the 11 specimens examined. one tenath 1779

e paratype NINTIND contained a polvehacte worm of

the genns Branchipolynoe Pettibone, 1954 denath 325
e which was situated inc the wantle cavitv above the
bysans.

Gioantidas new genns

Type Species: Gigantidas glading new species: Re-
cent, New Zealand.

Diagnosis: - Shells wttaining veny Targe size dength np
to 316 no. extremely slender. Unibones at abont 204
ol total shell Tength. Juveniles (<25 ) with periostracal
Dristles. Aninal \\I(]I vervlongrather narrow, fleshy cte-
midic, Tomer mantle folds entire N separate, te lllllll(lllll”
anteriorly over anterior adductor, ((I”( s rilled along pos-
terior 371 of shell length. No \‘1|\11Lu siphonal nwen-
brane. liner nantle fu]tl\ helow posterior addnctor with
a deep cleft between left and right mantle Iohes. Foot
very suiall anterior retractor inserting on shell divecth
above anterior addnctor, well in front of wmbonal cavity.
hoth muscles Torming 4 common sear,

Remarks: The Large size and hiotope of Gigantidas
gladins mvites imediate comparison with large naissels
ol the gevms Bathymodiolus, from all of which, lowever,
it differs by the absence of s well-developed valvular
siphonal niendirane at the posterior end. and the ab-
sence ol a contination of the inner mantle fold across
the anterior adductor from one valve to the other, NMore-
over, amlike Bathyowdiolis species. the  attachment
P()mt of the anterior retractor is not sitnated somewhere
within the nmbonal cavite hut well in front of it on the
narrow anterior part of the valves close to the uantero-
dovsal wnargine In Bailupnodiolus. the anterior addictor
and retractor musceles are sitnated close t()twtlu 1t their
attactiment point. especially in species with terminal win-
bones. bt remain well separated througlh (ml()(f( m
Fienre 10: see also Cosel et al., 19949 [1;'5. 213, 23,
59, 60, 61, In Gicantidas gladius Dot mn.\'cl('\' are in
contact at their insertion point and forin a common scar.
Verny voing specimens of G dlading have periostracal
hristlés on the postero-dorsal part. whereas these e
never heen recorded from Batlupmodiolus species at am
stage of growth (e Cosel et al 1994 Hashimoto and
Okntani. 1994 Cosel and Ol 1995: Cosel ot al.. 1999).

The attachment lmmt of the aiterior retractor e ve n
\nnn«r specimens ol € gladins (<25 i) is inc the -
bonal cavity as incadnlt I>(1t/u/mm/m/u\ species. butwith
increasing shell size it progressivels shifts anteriorly from
the anterior part of the mnbonal (.1\1(_\ to ])().\lll()ll mi-
der the smtero-dorsal wargin, reniaining very close to the
anterior adductor thronghout ontogeny, The only other
Lerae mnssel known in which the wnterior retractor sear
is situated i front of the wiibonal cavity closely adjacent
to the anterior addnetor scar, is an undeseribed species
from the Kaikata Seamount. Japan. According to Tash-
imoto soud Horikoshis (19890 illastration, the retractor
sear in the Japimese species is ven close to the adductor
sear bt not in contact with it. and the two hundles of
the posterior retractor are well separated. The Japanese
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species. whiclimay thus helong in Gigantidasis smialler
and more \lmnvl\ cunvedl thiu 6 dlacins. and was
fomd burrowing in sediment on « e
voleano,

\natomicallh. G gladins most closely resembles the
much sualler mussels of the genns Idas Jellreys, 1876
tvpe species I argentens Jeltrevs, 1576: North Athantic)
I japonica up to SO mm ]un«f\ which Tive at similar
depths associated with decaving wood and whale hones.
and Benthomodiolus Dell, 1987 itvpe species B liguicola
Dell 1957 New Zealand) dength np to 173 mm o which
lives on decaving wood. T the ibsence of animals of the
type species of Tdas Tor comparison. we have hid to Hase
aur conparison on specimens ol the New Zealand Idas
species identified by Dell (1957 as I japonica b,
1976 (NNINZ, NLT5022). This species and G gladins
share asimilarh=shaped posterior end of the inmer man-
tle fold. with a short, narrow. deep eleflt between the Teft
and right mantle Tobes. and no vahndar siphonad imein-
brane: wnd lack ol tubular prolongation of the exlialent
siphion. Periostracal bristles are present in both species.
though onlv in juveniles of G gladins. Bentlhanmnaodiolns
/mnuu/u (lII(I G rf/(/(/m\ hoth || we I)(‘Il()\(l acal hristles,
and lack wovalvakar siphonad membrane, wnd a tabulur
prolongation ol the exhalent siphon. Gigantidas s Jil-
lers from Idas primarily in the exeeptional size and the
lm)l()])(' ol the Lpe species, and in the migration ol the
insertion ol the anterior retractor to u position in Iront
ol the mubones.

Species of Adipicolu Dintzenbera, 1927 which attain
up to 313 mm in length. are also similar in gross Lacies.
Since solt parts ol the type species cModiolarea pelagica
Woodward! 1S3 were not available Tor stndy, we nsed
New Zealand species veferred there by Dell (1987,
19951 Tor comparison, notably A \ arenatilis Dell 1993,
a species with aslenders cnnved shiell Tiving on whale
hones. i contrast to G cladins the inner nsutle (olds
ol A wrenatilis are immeh thinner and ess frilled. hat at
the posterior cud. especially over the posterior adductor,
they soe nimel more broudened to Tormn long. thin lohe
that extends posteriorly helow the exhadent siphow, Tn
comtrast to the conditions in I Japonicns and G oladins,
avabolar siphonal membrane is present in v arcuatilis,
bt vedneed to a narrow. transversely very short rim
withoot a papille. Moreover, A arenatilis has a long, tu-
balar exhalent siphon and no periostracal bristles at
stage of growth. Adipicola osseocola tidso associaded witl
whale hones aeks periostracad hristles too. and lis
tubular exhadent siphong thongle shorter than in v e
cualilis

From the sum ol stimtlaritios and dilTerences, we con-
clnde that there s aclose relationship hetween Gigan-
tidas Icas and Benthomodiohes, that Adipicola has clos
er abfinihies sithe Batlipmodiolns, and that all ol these
genera lornn o simgle phvlogenetie radiation sathin: the
Mutilidae.

Gigantidas gladins new species
gnres 14019 130 Tubles 203)

Deserviption:  Shell exceptionally Trge for aomussel, np
to 316 mn long. 54 i high and 36 i broad, ex-
tremely long andl slender, rather thin Tor the size It
solid. dull- \\Inll\h beneath dark periostracnm. iterior
nacreons-white, Outline somewhat variable, irregutar,
fully - crown specimens  clongate-aduliform or ]n un-
s]np(*(l slighthy cunved dorso-ventradlve most inllated
abont middie or shorthv behind it ‘(]Ill\d]\(' lenatly
height ratio 1.7 6.2, 11 all- -grown specimens already sten-
der and bewn- \lmln dooveny vonng denath < GO non)
spe cimens more or less \lldl”]l[ ]’)( ks inadnlt spe Ci-
nens at about anterior quarter. \terior part narrow,
strongly protrding anteriorlys anterior imargin narrowhy
rounded. ventral nergin st utfht to very slightly concave
over anterior half, lm(h”(' sone of ventral margin mark-
edly concave. straight posteriorly. and slighthy conves in
l)uxtuun filth. Posterior margin hroadly mnnth d. pos-
tero-dorsal nirgin weakly conves: postero-dorsal corner
broadh ronnde (| or not defined. highest part ol the valve
sitnated there. Eaterior doll with well-dey e loped, irreg-
ular connmarginal growtl fines. Rounded. pronouneed
posterior angnlation rmning from umbones towards
ventral part of posterior margin, bhut becoming obsolete
on lattened qind hroader posterior part sitnated at abont
177t of shell length. Similar bot much shorter anterior
angle fronr mnbo to ventrad part of anterior mareing Uin-
hones extreme I\ (]()Il”.l(( d. rather [)mnnm ut. Fine ra-
dial Striae rnning lrom beaks to anterior, ventral and
postero-ventral margins. visible mostly on ventral part of
vives, sotctinies slmh(]\ clhamging direetion at com-
marginal growth lines, Radiad striae we aklv reflected on
shell interior, mosth ve ntrallv. On postero-dorsal slope
striae replaced Dy Tow. broad ]()lwllm]m.ll winves that bi-
lurcate towards lu)lh dorsal mardgin anndd poste ror (lll”'](‘
(ignre 351, Posterior anule simooth. T dorsal or ve ntml
view, broadest part ol shell formed by posterior angle.
Scecond broadest part al anterior angle: section nnader
tinbones hetween anterior wnd posterior angle abont
same width as anterior angle. in krge specimens even
slightlv constricted there  Fignre 270 In some speci-
miens whole shell often more or less spirallv twisted. Lig-
ament plate alimost straight to slightly conve,
tracum strong. dark brown. nmbonal region o arca
mider unibones light brown. glossy to somewhat dull.
stmooths very vonmg specimens (3 6. however, with
short pe viostracal Dristles (hssal (Ill{l)l(l((\ ol other
specimens commmonly seattere W over surbice of vihes
Hinge inveny voung specimens up to abont 3 nnn long)
with row ol simall denticles ol siinilir sizes extending pos-
teriorhy frome licoent o postero-doral - angalation.
toothless in I irger specimens. Anterior lnngv nardgin
lawdly protriding towards ventral it at Wl Liganent op-
isthodetie, strong. oextending whnost over whole ol pos-
tero-dorsad margin and (mlmu posteriorly 1020 i
70 mm shell 1o ngth) in front of pos-

Perios-

specihinens 2002
tero dorsal corners either abrpth or inarather short
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Vigares 19-24. Gigantidas gladins new species, 19=220 24, Holotype, Rumble Vooshell length 260 num, NIWA HE 7900 19-21,
Exterior, mterior and oblique ventral views ol right valve, 220 Exterior of left valve, musele scars and padlial line highlichted 24,

Close-np view of posterior part of right valve to show senlpture.,

Prodissoconch of yusenile paratype from RBumble 1HNNINZ

AMO155285 0 Prodissoconch T and TE homndanes sorowed oseade bar = 200 ),

taper. Sublicunental shell ridge well developed frontm-
der mbones to abont one-lall of Tganent Teneth, then
hecoming gradually obsolete. visible nnder the beaks
only from ventral perspective. Addnetor sears elearly de-
fined. Anterior addnctor sear rather Large, arched. sitn-
ated well in [ront o mnbo. near antero-dovsal wargin,
mmited with anterior retractor mnscle scar. Posterior ad-
dnctor scar large, roonded to subangnlar, nnited it
posterior scar ol posterior pedal and hyssus retractor
msele sear. Anterior scar ()l']m\tvl‘i(n' retractor well sep-
arated, situated hetween thivd and Tast quarter ol ligi-

ment lenath Anterior |))\\||\' retractor mnscle sear di-
rectlv above anterior adductor scar and nmited with it
well i front of mnbones. Pallial line almost parallel to
ventral margin. Prodissoconcl with glossv. ovate pinkish
prrple. sharply delineated. prodissoconch T S3-100 pan
wide prodissoconelr 11430 e wide development
planktotrophic:.

Anatomy:  Ctenidia very long and narrow, length more
than 753% ol shell Tencth (78% in shell 271 nan long,
SH% i 316 man specimend: 14 mm broad tonter demi-
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Vigures 25-30.  Cigantidas gladims new species 2527, Paratype 1 Ronble T <hell lenath 316 minn NANNZ M 151958
23, Eaterior ol lelt valve. 26, Exterior of vight valve, 27, Dorsal view, 2830, Paratvpe 30 Rimoble A shiell Tength 2713 o,
NAMNZ AL 1519853 28, 29, Fatenor and intenor of lett valve, 300 Ventral view,

brancliin a 270 o specimen: outer and inner demi

branchs ol cqual length. filaments broad and fleshy. As-
cending Linellae of onter demibranch anteriorly fised
to antle avery short distance caboul 5 o those
of inner dennbranch fised to viseeral mass, Ventral edee
ol cach demibrancely with a wellanarked food-groove,
broader on mmer demibranch No musenlar longitndinal

ndaes onmantle and viseeral mass where dorsal edges
of the ascending bunellac attach. and no connection hars
hetween tree edees and aill aves. Tmer mantle folds sep-
arale along whole Tenath of ventral marain rom anterior
addnctor to posterior margin. their edges frilled along
posterior iy of shell Tenath or even less hecoming
stooth towards anterior. lerminating ;lntvrim'l_\ VT 2=
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Vigures 31-38. Cizantidas gladins new species. Tadl=schenmatic drawings. 31-33. Pavatvpe 3 shell Tenath 2713 nnn. NAINY
MASH955/31 3132, Sketehes ol foot=Iyssus retractor comples i left lateral 310 and dorsal (320 view and its situation in the shell.
33, Interior of right valve showing mnsele scars and palbal tine: 3 6 Paratspe 11 shell Tength 206,35 i NNMNZ N E54958 11
fnterior of right vahe showing msele sears and pallial Tine: Tocation of concealed anteror hundles arrowed. 35, Paratvpe 7 shell
length 2455 i, NMINZ A 134955 70 Eaterior of left valve showme orientation of fine seulptire: 36=35. Right valves ol proenile
paratypes. Rumble T lengths 725 mm 0360 39S nome 37 and 347 mm ¢35 0 NNINZ M 135285
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Figure 39—41.

I Bumble

Givantidas dladins new species. 349, Paratype 1
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Voshell Tength 2065 i NMNZ A I31958 11 Nentral

view ol anterior end showing wmantle edge. anterior and posterior Tabial palps carrovws 1 enfarged gills. ventrallv-grooved foot. and

absence ol trimsverse part o imner mantle fold. -

Paratype 90 Bumble A

eshell Tength 2312 mme MINHN Ventral view of

posterior end showing nmsenlar connection, eleft posterorh tarron and with vestige of valvular siphonal inembrane anterviorh. 41,

Parasitic worm Branchipolnoe spo Tength 340 mme in sita sith associated Tesion on anterior imantle edge of paraty pe 9 of G- gladins

shell Tenath 2312 mm, MNIEN

terior adductor and Tolding back divectly onto adductor
but not continming trimsversallv oser it as i to mect
mantle Told of opposite side, Vavalr siplonal inem-
brane absent: however, inner mantle [old folded ven-
trallv and becoming very strong and strongly frilled. with
a dee pclelt hetween those of richt and Teit vaihie, oot
very sl Teagth 31 i Hvssos orilice inchided) i a
specimen of 270 naeshell le Il"”l IFoat-byssas retractor
mascle comples extremely e Iung‘lh «Jo bt anterior re-
tractor rathere short. Anterior retractor in adnlts inserting
|n|uu~(li;lh~]_\ above anterior adductor, near antero-dorsal
margin nd well in ront of innhonal cavity, T very
voung speciimens 5 amn long attaclient point s well
within anterior part of mnbonal cavity thongh stll close
to anterior addneton, attachient pnln( tigrating it
riorlv with inereasing size. Posterior hyvssus retractor
principle diverging nuisele: bandles with
common base at hase ol avssos: anterior bundle hroad

('()llll)l'l‘. n

\ low andle to longitudinal shell
anis [rom attachimen point at abont mid shell Tenetl,

sl deseendime at o

posterior bundle thirmer. extrenie N dongs estending
about parallel to Jongitudinal shell avis to-attachment
puint just i front ol posterior addictor. Two additional
ven thin houdles attached between anterior and poste-
rior bundles: attaclonent lmmt\ vaning somewhat (rom
spee nnen to spee imen. Posterior Innl retractor ven ]()nt’
passing Irom anterior side of foot base. Behind Dase of
anterior retractor moseles, towards anterior bundle off
poste rior ])\\\n\ retractor, l(d(]llll(" attachiment lmlnl
closely appressed to bundle Tor only aven short part of
its le ]l”l]l Labial palps irregolin narrow- riamenkir ven
small inadult speciimens canterior palps 2-5 i long
and posterior pair abont S tnn long ina 270 mm spece-
imen ' relatively slighth Loger in juvenile and - half-
grown spec tens vpml( rior l)l'l)\ .|]nml 3.0 mini ](nur in
REERTIT .\l)umun. hitestinal teact arrow. thmull
sitnated between first and second  quarters ol shell
Tength, small in relation to shell size, rather simpled thine
walled with a small, rather poorly defined terior
chamber: posterior chianber longer nd bro, der: S di-
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Figure 42, Buthvinetrie chart showang locations of Rumble HEand Rinble v submarine voleanoes. collecting sites for Gicantidas
vladins new species Lvobaths at 1000 mtervads, seatloor 20000 m and shallower shaded Base map conrtesy NIWA ‘;l(l‘ll)tl‘(l

gestive divertienlim entrances visible, 3 at end of ante-
rior clianiber. 5 i posterior clinnber (specimen exam-
ined contained mnens onlvis Style sac and midgnt con-
joined. Major typhlosole passing from midgut along floor
of pasterior chiamber to somewhat hehind anterior
chambers shallow depression corresponding to left
ponch on posterior left side. Gastrie shield not detected,
Midant extending posteriorly straight and medially from
stomach. passing under ventriclel then timing npwards
and entering ventricle withont any coiling or loop. pass-
ing behind heart over posterior addnetor and on poste-

rior side of adductor tnrming ventrally, anus at mid-di-
ameter of addnetor. Teart vather narrow, sitnated well
posteriorhyits long anricles fused posteriorly just in front
ol posterior addnetor. extending anteriorly in long and
warrow lobes to midpoint of shell mantle length,

Type Material: - Holotpe NIWA L TETY0 pair. pre-
senved i aleohiol) and paratypes NNINZ NLTSH98S (5

NIWA P1246 T, MNTIN 20 all from type locality: 24
Ny 2001, RN Tungaroa tstn 107/2300. Paratypes: Rinn-
ble T submarine voleano, S Kermadee Ridage. 35 11 477
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Table 2. Cicantidas cladins new species Shell mcasiurements
mi and proportions.

Leneth,
Lemgth eioht 'l‘lnnl(lit'\ heioht Speciiien

316.0 o 561 5.51 Paratype T NNINZ

288 1) 16,7 (3 Y 617 Paratype 2 NINTIN

2713 1o 153 6.16 Paratyvpe 3 N\NNIN7
dissected

2700 5.6 185 157 Paatype 1 NNINZ
broken

260 1) 150 VLT 578 ||()|()(_\|)('\|\\\

R o 170 ey 5.39 Paratype 5 NAINZ
Iy broken

2 s 106 553 Paratype 6 NIWA

2 1 1) 5 O4 Paratype 7 NNINZ

244 1 5y 10 Paratvpe S NIW A

2] 2 g2 » 1 Paratype 9 NINTIN

216.5 ! 1) D 25 Paratype 10 NTW A

206, 1 ’ 165 Paratype TTNNNZ

o,
Deedy R4
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Figure 43, Cizantidas gladins new speeies mesitu one Rumable TH voleano, 356 0 22 May 2000 NIW st TANTOT 152 The

lrgest mussels in the foregronmd at lower vight and at top left centre are 250 300 nom long. The starlish s anew genns and
species of the \stereidae (D G MeKuight, pers. conni ). From color photograph taken by remote cinneras conrtesy NIWA

SO1TS2907 I alive, 216460 m. 2 Nov. 20000 R\ K-
roy tmany joveniless NNINZON 15526950 NIWA
PI24S KATTTT 210 NINTIN G

Type Locality: Rumble N submarine voleano. south-
ern Kermadee Ridee ol northeastern Nortle Ishand.
New Zealand, 36 0548 S 178 11707 1 735-360 .

Other Material Examined: Ruble 111235 350 . 2
Nov, 20000 R Koy anany snadl to moderide-sized
specimens, NIW A PI249: KA 220 RV Kaikon
56 pairs, NIWA PI2350: KA 120 392 207 m. 19
Moy 20000 RN Tavcaroy ST pairs, NIWA TANTOT
002y, 42022011, 1Y \l;l_\ 2000 RV TAanG RO TS]);lirs
NIWNA TANTOT 0050 1200 230 1, 23 \l(l) 2000, RV
TAancaroy 1253 pairs. NIWA TAN 072160 Rumble .
755 360 m. 20 May 200010 RV Taseanoy (103 pairs,
NIWYN TANTOT 2300 7301470 i, 21 May 2000, RV
Tancanoy 27 pairse NIW A TTANTOTAB2 0 185 115 m.
21 Ny 2000 RN Tancaroy (90 pairs. NIWA P 1247
AN 1077325
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Table 3. Pohvchacte worms  Branchipolynoc spot associated
with Gigantidas aladins new specics.,

Location of worm withm
mnsseland pathology

Shell Worm
lenath lenath

In front of foot hetween naht cte-
nidhmm denubranchs

S16.0 i 33 mm

2550 mm 15 nim
2710 mm 39 i

Below posterior adductor

Anterior halt with one end at mid-
shell Tengtly

Ventral side of foot Jestons on ete-
nidia both siddes)

2700 mm 30 nn

o3
ot

260.0 nun mn Posterior end. Worin's posterior
against postenior addnetor
Right sule hetween bussis and ete-

nidia desions on ctemdia both

nun 40 mm

“
ut

sides:

Between anterior tip of foot and an-
ternor adductor

9 mm Beside the adult worm

2400 mm 37 mm Hind end at ond-shell Teneth head
posterior

Near month. with head tonching
palps desion

Between tip ol foot and anterior ad-
ductor desion on right muntle
('(1(_{("

In opening above month. about 15
i of worm projectmg p()\tvrinrl_\

Above ctenidia on right side at bys-
sis level

2450 mm - 34 mm

2455 mm 30 nnn

2310 mm 34 mm

216.5 mm 31 mm

2065 mm 23 mm

Distribution (Figure 42): - Submarine volcanoes, Ker-
madee Ridee, N5 New Zealand, 216-753 w. shallowest
ocenrrence anelear tobtained by dredging apslope ).
thongh certainly as shallow as 330 1,

Biotope:  igh popnlation densities at sulphur-rich hy-
drothermal springs on active snbinarine voleanoes (19ig-
ure 421 Dredge hanls containing this mmssel inclnded
elemental sulphur and smelled stronghy of it snggesting
that the mmssels nonrishment imvol s chemosynthesis
by snlphor-onidizing svinbiotic hacteria conee aitrated in
the extreme I enlarge o gills.

Etvinology:  So mamed becanse ol its Dlade-shaped
b o LT

Remarks: Gigantidas oladins is cmrrently the second
larcest living ivtilid known. heing only slightlv sur-
Passed in |<1Wt]| by Bathypmodiolns /)mmuu/nt' tshell
length 316 mu. v 370 mnn. Bathypnodiolus hoonwer-
ang. however:is a true Batlipnodiobe species with a
siphomal membrane and @ posterior retractor with only
two muscle bundles, wnd is el higher posteriorly. and
more stronghv cnved anteriorly. Other major distin-
gnishing characteristios ol ¢ "/rl(lllls are the attachment
ol the anterior retractor well in ront ol the mmbonal
cavity directly above the zmt(*rinl' addnctor, rather than
somewhere within the wnbonal cavity as in Bathynio-
diohes species. and the imiting ol the anterior adductor

and retractor sears. which are separate in Bathynodiolis
species.

ALY intact adnlt tvpe specimens ol G dladins con-
tained a polvcliaete of the genns Braw /11})()/1/11()( On
()1)(’]11“” the miussels, the wortn was lonnd sitnated at
varions sites within the nantle cavity (Table 300 some
cansing lesions on the nuntle edee or in the month re-
gion. One nssel even had w worm projecting [rom the
ope ning into the dorsal nuntle cavity above the month.
Ths the nmssel is often tranm:ized by the polvehaete
Britavey ot al. 2000,
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